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Abstract 
 
This article provides new evidence for the impact of fiscal policy shocks in Romania, using a dataset of fiscal variables for 
the period 2000q1 – 2014q1. When studying the effects of fiscal policy and uncertainty, a challenge is represented by the 
identification of the shocks. There are several ways to identify fiscal policy shocks. One approach is the one used in this 
paper. I used structural vector autoregression model (SVAR) that is a system of simultaneous equations. The baseline model 
includes GDP and expenditure, while the second model includes in addition an index used as proxy for market volatility. 
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1. Introduction 
 
This paper shows that by omitting uncertainty when estimating the effects of a government expenditure 
shock on GDP could lead to biased estimates. As a proxy for measuring the uncertainty I use a volatility market 
index. Because the purpose of this article is to analyse if the uncertainty has or not impact on the economy I 
will estimate two VAR models. The first model will show the impact of government expenditure shock on 
GDP (without taking into consideration the uncertainty) and the second model will show the impact of 
government expenditure shock on GDP when I include in the model the volatility market index (I take into 
consideration the uncertainty). In this way I can see if there are any differences between the GDP reactions at 
the government expenditures shock and I will also compare the size of the multiplier obtained in both cases. 
This will indicate whether omitting uncertainty when estimating the effect of a government expenditure shock 
will lead to biased estimates. 
The rest of the paper is organized as follows. Section 2 presents conclusions reached by other economic 
analysts. Section 3 describes the time series that I used in order to estimate the VAR model and the variables 
transformations that the tests indicated. Section 4 explains the econometric methodology used. Section 5 
presents the results of the estimation.  
 
2. Literature review 
 
Blanchard and Perotti (2002) find that the response of output to a government spending shock was larger 
once they took account of the anticipation effects. They used the structural VAR based on the model in Caldara 
and Kamps (2008) and the Cholesky decomposition is used to identify the system of equations.  
Woodford (2010) shows how important monetary policy and the central bank’s response to changes in 
inflation is in order to determine the fiscal multiplier. 
Over the years, the economic analysts had been used different approaches in order to study the way that 
fiscal policy influences economic growth. Four main identification approaches could be distinguished: 
• the recursive approach introduced by Sims (1980) and applied to study fiscal shocks by Fatas and Mihov 
(2001); 
• the structural VAR approach proposed by Blanchard and Perotti (2002); 
• the sign-restrictions approach developed by Uhlig (2005) and applied to fiscal policy analysis by Mountford 
and Uhlig (2005);  
• the event-study approach introduced by Ramey and Shapiro (1998) to study the effects of large unexpected 
increases in government defense spending. 
 
3. Data 
 
In the analysis of the uncertainty and the transmission of fiscal policy in Romania, quarterly data over the 
period 2000q1 – 2014q1 is being used. The baseline model includes GDP and government expenditure, while 
the second model includes in addition an index for market volatility explained below. Table 1 shows the 
variable notations used when I estimated the VAR model. 
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Table 1. Variables notations used to estimate the VAR model 
 
Variables 
(not seasonally adjusted data) 
Notations 
Total general government expenditure - million units of national currency g_spen 
Gross domestic product at market prices - million units of national 
currency 
gdp 
BET-C index bet_c 
 
Figures 1 and 2 show the evolution that the government expenditures, GDP and BET-C index had registered 
over the period analyzed. The variables show high volatility. Government expenditures in Romania increased 
overall during the entire sample period. GDP also has a positive trend.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The evolution of the government expenditures and GDP 
 
The volatility index (displayed in figure 3) used to measure uncertainty is obtained from the Bucharest 
Stock Exchange site. Volatility index is computed as a standard deviation for BET-C index. The composite 
index includes all companies listed on the Bucharest Stock Exchange, in first and second category. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. The evolution of the BET-C index 
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The data is used in logarithm. Due to the fact that I use quarterly data it is necessary to analyze the series in 
terms of seasonality. First step is to use Seasonal Adjustment-Tramo/Seats method for the variables that need to 
be seasonally adjusted. Then I checked for the existence of unit roots using Augmented Dickey Fuller (ADF) 
test and Kwiatkowski–Phillips–Schmidt–Shin (KPSS) test. When the tests indicated that some variables aren’t 
stationary they were integrated of first order, therefore I differentiated them once. The null hypothesis of the 
ADF test characterizes the series as non-stationary or unit root process. This hypothesis is accepted if p-value 
associated to the statistic of the test is higher than five percent.  
In order to analyze the relations between the variables used to estimate the model VAR, I applied the 
causality Granger test. This test indicates if a change in the evolution of a variable (Y) determines 
modifications for other variable (X). These results are important because they show if the variables are chosen 
correctly in order to estimate the VAR model. The null hypothesis of the test says that the variable X doesn’t 
influent the evolution of the variable Y and vice versa. Due to the fact that I want to use these variables to 
estimate a VAR model it is preferred if the test results indicate a double causality relation between two 
variables. If the F-Statistic probability is lower than 5%, I will reject the null hypothesis. In other words I can 
affirm that Granger causality exists between the two variables.  
Figure 3 shows the results generated by the test and it can be seen that null hypothesis is rejected between the 
following variables: 
• government expenditures and GDP; 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Granger causality test 
 
4. Econometric methodology used 
 
The models using the VAR analysis of the fiscal policy shocks are described as follows: 
 
Yt = A(L)*Yt-1 +B(L)*Xt + İt                                                                                                                                                                                                      (1) 
 
where:                                             
 
• Yt – the endogenous variables vector; 
• Xt – the exogenous variables vector; 
• İt – the errors vector; 
• A(L) and B(L) – the coefficients of the endogenous and exogenous variables vector. 
 
The exogenous variables vector is not used in this article because the purpose of the analysis is to see how 
Romanian government could control the economy growth using the fiscal policy without taking into 
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consideration the external factors that influence Romanian economy. This can be the subject for further 
analysis. 
As I mentioned before I will estimate two VAR model.  
The endogenous variables vector for the first VAR model is described by equation 2. This approach means 
keeping the variables in a certain order. Spending is ordered first, and then the output. In this ordering I assume 
that government spending doesn’t react to shocks to other variables within this period, but output reacts to 
shocks in spending. It is only in this period that output shocks don’t affect spending, not in previous periods. 
This is justified by the fact that it takes time for policy makers to react to changes in output. 
 
Yt = [ g_spendt, gdpt,]                                                                                                                                           (2) 
 
In the second model the volatility index is included as a variable to capture the effect that the uncertainty has on 
GDP. The endogenous variables vector for the second VAR model is described by equation 3. By using this 
order I assume that government spending needs more than one period to react to shocks in output or the 
volatility index. I also assume that output will be affected by government spending shocks in this period, but 
not by shocks in the volatility index. The volatility index, being ordered last, will be affected by all the shocks 
to all variables in the model.  
 
Yt = [ g_spendt, gdpt, bte_ct]                                                                                                                                (3) 
 
The choice regarding the number of lags for the VAR model was determined by the error minimization 
criterion given by the five criteria: sequential modified LR test statistic, Final prediction error, Akaike 
information criterion, Schwarz information criterion and Hannan-Quinn information criterion. According to 
these criteria, the chosen number of lags is 1 for the both estimated VAR models. 
After I did all the variables transformations necessary for the VAR model estimations, I verified if the model 
respects the hypothesis that are specified in the economic literature. These are: 
• Residual series has to follow a normal distribution; 
• Residual series can’t be auto correlated; 
• Residual series should be homoscedastic. 
For the first hypothesis I use Jarque-Bera test. The test probability must be bigger than 5% in order to affirm 
that residual series follow a normal distribution. To verify the second hypothesis I use Autocorrelation LM test. 
The null hypothesis of this test indicates that the residual series is not auto correlated and it is accepted if the 
test probability is bigger than 5%.  I used White test for the last hypothesis. If the statistics probability is bigger 
than 5% I accept the null hypothesis that indicate that residual series is homoscedastic. 
Both VAR models respect the last two hypotheses, which means that the residual series are not 
autocorrelated and are homoscedastic. 
In order to obtain the VAR model results I will analyze the impulse response and variation decomposition. 
The impulse response shows the dependent variable evolution when independent variables receive individually 
a shock. It is preferable than the shock to disappear in time in order to affirm than the model is stable. The 
variation decomposition is a different method for analyzing the dynamics of the VAR model.   
 
 
5. Results 
 
The SVAR approach is criticized because most changes in government spending and taxes are anticipated 
and therefore can give false results when expectations are not taken account of. This is the reason way I chosed 
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to estimate a VAR model instead of SVAR model. Among professional economist there is disagreement not 
only about the size of the fiscal multipliers, but also about the identification of fiscal shocks.  
Figure 4 shows the results for the first VAR model. A shock in government expenditures, equal to a one 
percent increase in expenditure does not have a very significant effect on the GDP. In the first quarter GDP 
increases, but not significantly, and during the next two quarters it is constant and after that it decreases.    
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. (a) Response of government expenses to government expenses shock; (b) Response of GDP to government expenses shock; 
 
As seen in figure 4.b. the impact of a government expenditures shock on GDP is positive at 0,007, however 
after quarter three the effect of the government spending shock on GDP falls down to 0,003 and continues to 
decrease throughout the impulse response horizon which leads to a positive cumulative multiplier of 0,036.  
Figure 5 shows the results for the second model. Including the volatility index in the model yields very 
similar results for the effect of a government expenditure shock on expenditure. The effect of a government 
spending shock on GDP is also quite similar, but the estimate for the multiplier is a little different. The effect is 
0,008 and cumulative multiplier is 0,039.  
This means that including the volatility index yields uncertainty has a positive bias on the effect of a 
government expenditures shock on GDP, which leads to an overestimation of the multiplier.  
The impact of a government expenditures shock on the volatility index, shown in figure 5.c. is 0,055 and the 
effect over the entire impulse response horizon is 0,033.  
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Fig. 5. (a) Response of government expenses to government expenses shock; (b) Response of GDP to government expenses shock;       
(c) Response of BET-C index to government expenses shock; 
 
6. Conclusions 
 
This paper shows that by omitting uncertainty when estimating the effects of a government expenditure 
shock on GDP could lead to biased estimates. As a proxy for measuring the uncertainty I used a volatility 
market index. Because the purpose of this article is to analyse if the uncertainty has or not impact on the 
economy I estimated two VAR model. The first model shows the impact of government expenditure shock on 
GDP (without taking into consideration the uncertainty) and the second model shows the impact of government 
expenditure shock on GDP when I include in the model the volatility market index (I take into consideration 
the uncertainty). In this way I can see if there are any differences in the GDP reactions at the government 
expenditures shock level and I can also compare the size of the multiplier obtained in both cases. This indicates 
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whether omitting uncertainty when estimating the effect of a government expenditure shock will lead to biased 
estimates. 
A shock in government expenditures does not have a significant effect on the GDP, for both models. 
For the first estimated model the impact of a government expenditures shock on GDP is 0,007 and the 
cumulative multiplier of 0,036.  
For the second estimated model, the one that includes the volatility index in the effect of a government 
spending shock on GDP is also quite similar, but the estimate for the multiplier is a little different. The effect is 
0,008 and cumulative multiplier is 0,039.  
This means that including the volatility index yields uncertainty has a positive bias on the effect of a 
government expenditures shock on GDP that leads to an overestimation of the multiplier.  
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